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(54)Title: HYDRAULIC CONTROL VALVE AND POWER STEERING DEVICE USING THE VALVE 




(57) Abstract 

A hydraulic control valve and a power steering device using the valve, wherein a chamfered part is provided only in restricted parts 
between an oil supply chamber and first and second oil feed chambers or between an oil drain chamber (11) and first and second oil feed 
chambers, whereby, even if oil grooves of a valve body and a valve spool are positioned at six or more equal intervals in circumferential 
direction, respectively, the amount of oil distribution per flow control position can be doubled as compared with the conventional amount 
when the minimum control flow is reduced as far as possible so as to stabilize the hydraulic characteristics in the minimum control flow 
region and thus eliminate the discontinuity of the hydraulic characteristics. 
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Fig. 8 

& JP, 10-175557, A 
Fig, 8 

& EP, 846608, A & AU, 4691297, A 


1-15 


A 


JP, 59-011969, A (Tokai TRW K.K.), 
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"T" later dociunent published after the intemational filing date or 
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understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or caimot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention carmot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 
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REQUEST 



The undersigned requests that the present 

international appHcation be processed 
according to the Patent Cooperation Treat}^ 



For rcccivina Office use onlv 



Entcrnational Application No. 



PCT/ JP99/06690 



[ntcrnational Filina Date 



29 November 1999 



Name offccsiviaa Ornce and "PCT [nternational Application" 



Applicant's or agent's file reference n c ctto 

(if desired) (1 2 characters maxinnim) ^ ^ ' 0 6 5 WO 



Box No. 1 TITLE OF INVENTION 
HYDRAULIC CONTROL VALVE AND POWER STEERING APPARATUS USING THE SAME 



Box No. II APPLICANT 



Name and address: (Familv nama foilowed bv given name: for a legal snttc\\ pti( qtjicial 
desi^mlion The address must include postal code and nama oj country-. I he counny oJl Oze 
add?ess indicated in this Box is the applicant S Slate (that is. country) of residence ij no tate 
of residence is indicated belo^v.) 

KOYO SEIKO CO., LTD. 

5-8, Minamisemba 3-chome 

Chuo-ku , Osaka-shi 

Osaka 542-0081 

JAPAN 



I j This person is also inventor. 



Telephone No. 

06-6271 


-8451 


Facsimile No. 




06-6245 


-7892 



Teleprinter No. 



State ({hat is. country) of nationality: 

Japan 


State (ihat is. cotmn^/) of residence:- 

Japan 


This person is applicant 1 1 all designated 
for the purooses of: 1 1 States 


[-771 all designated States except | | the United States 1 | the States indicated in 
V the United States of .\merica | 1 of America only | | the Supplemental Box 


Box No- HI FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Familv name followed by given name: Jor a legal entity JuU official 
desi^iation. Vie address nntst include postal code and name oj country. I he country 0/ cJie 
address indicated in this Box is the appticayu's State (that is. country) oJ residence [J no tate 
of residence is indicated belo'^v.) 

SANO Osamu 

c/o KOYO. SEIKO CO . , LTD . 
5-8, Minamisemba 3-chome 
Chuo-ku , Osaka-shi 
Osaka 542-0081 , JAPAN 



ihis person is: 

I I applicant only 

|V I applicant and inventor 

I 1 inventor only (If diis check-box 
' ' is marked, do not fill in below.) 



State (that is. country) of nationality: 



Japan 



State (diat is, country) of residence: 



Japan 



This person is applicant I 1 all designated i 1 all designated States except [77] the United States j 1 the SUt« indicate^^^ 

for the purposes of: 1 I States ! I the United States ot .Amcnca LVJ of America only 1 1 the Supplemental Box 



[ I Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Bo:c No. IV AGENT OR COiVIMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



I Y [ agent | | common representative 



Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code OJid name of conncryj 

KOHNO Takao 

c/o KOHNO PATENT OFFICE 
4-3, Tsuriganecho 2-chome 
Chuo-ku , Osaka-shi 
Osaka 540-0035 
JAPAN 



Telephone No. 

06-6944-41 41 



Facsimile No. 

06-6920-4382 



^i5^E5F?fi5= E-mail No. 
patent@mx1 . alpha-web. ne.jt 



□ Address for correspondence: Mark this check-box where no agent or common representative is^'has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. I 



Form PCT-RO/101 (first sheet) (July 1993; reprint July 1999) 



See iVotes to the request form 
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Bo:t i-^o.V ' DESIGiNATIOtN OF STATES 



The following designations arc hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GtVl Gambia, KE Kenya, LS Lesotho, tVtW Malau-i, SO Sudan, SL Sierra Leone, S2 Swaziland, 

UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 
n EA Eurasian Patent: A iV! Armenia, AZ Azerbaijan, BY Belarus, KG K.yre>"zstan, KZ Kazakhstan, iVID Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

13 EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, Fl Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT [taly, LU Luxembours] 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting Siate of the European 
Patent Convention and of the PCT 

□ OA OAPl Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon, 

GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, iNE Niger, SiN Senegal, TD Chad,TG Togo, and 
any "other State which is a member State of 0AP[ and a Contracting State of the PCT (if ocher kind o/protecnon or criamxni 

desired, specify on dotted line) ^ 

iNarional Parent (if other kiiid of protection or treatment desired, specify on dotted line): 



□ 


AE 


□ 


AL 


□ 


AM 


□ 


AT 


□ 


AU 


□ 


AZ 


□ 


BA 


□ 


BB 


□ 


BG 


□ 


BR 


□ 


BY 


□ 


CA 


□ 


CH 


□ 


CN 


□ 


CU 


□ 


CZ 


□ 


DE 


i — 1 
LJ 


UK. 


□ 


EE 


□ 


ES 


□ 


FI 


□ 


GB 


□ 


GD 


□ 


GE 


□ 


GH 


□ 


GM 


□ 


HR 


□ 


HU 


□ 


ID 


□ 


IL 


□ 


IN 


□ 


IS 


□ 


JP 


□ 


KE 


□ 


KG 


□ 


KP 


□ 


KR 


□ 


KZ 


□ 


LC 


□ 


LK 



United Arab Emirates 

Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

and LI Switzerland and Liechtenstein 

China 

C uba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

Ghana 



Croatia 

Hungary 

[ndonesia 

Israel 

India 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 

Check-boxes reserved for designating States which have 
become party to the PCT atter issuance of this sheet: 

□ 

□ = 



LR Liberia 

LS Lesotho 

LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

iNO Morvvay 

N2 Mew Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

S E S weden 

SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America 



UZ 
VN 
YU 
ZA 
2W 



Uzbekistan . . 
Vict Nam . . . 
Yugoslavia . 

South Africa . 

Zimbabwe . . 



Precaurionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any dcsignation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations arc subject to confirmation and that any 
designation which is not confirmed before the expiration of I 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Cotftrmahon of a designation consists of the fiibig of a notice specifying tfmt designation a/td the payment of 
tiie desigtiation and confirmation fees. Confirmation rmtst reach t}ie receivifig Office withtJt tfte 1 5 -month time limit) 



Form PCT/RO/lOl (second sheet) (July 1999) 



See Notes to the request form 
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Box No. VI PRIORITY CLAIM 



I I Funher priori^.-' claims arc indicaied in the Supplcmcncal Box. 



Filing date 
of earlier application 
( day/mon tii/year) 



item (I) 

30/1 1 /I 998 



Number 
ot earlier application 



1 0-340690 



Where earlier application is: 



national application: 
country 



Japan 



regional application:* 
recional Office 



mtcrnational application: 
receiving OtTice 



item (2) 



item (3) 



□ 



The receiving Office is requested to prepare and transmit to the [nternational Bureau a certified copy 
of the earlier application(s) (only if the sarlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): VI — 1 
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